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EXECUTIVE SUMMARY
l. INTRODUCTION

This executive summary presents the Air Resources Board (ARB/Board) staff’'s
Proposed Airborne Toxic Control Measure (proposed ATCM) to Reduce Emissions of
Hexavalent Chromium and Nickel from Thermal Spraying. The proposed ATCM would
require thermal spraying facilities that use materials containing chromium or nickel to
have the best available control technology (BACT) and obtain an air permit, if they have
not already done so. The proposed ATCM would not specifically eliminate the use of
materials containing chromium or nickel and it would not require these materials to be
reformulated. If approved by the Board, the proposed ATCM will be sent to the air
pollution control and air quality management districts (air districts) to be implemented
and enforced. The local air districts may implement the proposed ATCM as approved
by the Board, or adopt an alternative rule that is at least as stringent as the proposed
ATCM.

Il. BACKGROUND
1. What is thermal spraying?

Thermal spraying (or metal spraying) is a process in which materials are heated
to a molten or nearly molten condition and are sprayed onto a surface to form a
coating. Materials can be heated by combustion of fuel gases (similar to
welding) or by using electricity. Thermal spraying includes processes such as
flame spraying, plasma spraying, high velocity oxyfuel (HVOF) spraying, and twin
wire electric arc spraying. Thermal spraying can be used in a wide variety of
industries for numerous applications. In addition, thermal metal spraying can be
a replacement for some hard chromium electroplating processes. Some thermal
spraying materials contain chromium and nickel compounds and the use of these
materials can create emissions of hexavalent chromium and nickel.

2. Why is the staff proposing an ATCM for thermal spraying?

There are potential serious health risks associated with thermal spraying, as
there are with hard chromium electroplating. As a result, the Board directed staff
to investigate the health risks associated with thermal spraying activities, and to
propose an ATCM if warranted.

The ARB identified hexavalent chromium and nickel as toxic air contaminants
(TAC) in 1986 and 1991, respectively. The ARB identifies and controls TACs
under the authority of the California Toxic Air Contaminant Identification and
Control Program (Air Toxics Program) established by Assembly Bill 1807

(AB 1807) and set forth in Health and Safety Code (HSC) sections 39650
through 39675. Both hexavalent chromium and nickel were determined to be
human carcinogens without an identifiable threshold exposure level below which

ES-1
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no significant adverse health effects are anticipated. Nickel was also deemed to
have acute health impacts.

Hexavalent chromium is a very potent carcinogen relative to other TACs. For
example, hexavalent chromium is second only to dioxins in terms of carcinogenic
potency, and is 24,000 times more potent than perchloroethylene and 5,000
times more potent than benzene. Although nickel is a much less potent
carcinogen than hexavalent chromium, short-term exposure to relatively low
concentrations of nickel can result in acute health impacts.

The Board has adopted three ATCMs for hexavalent chromium. These are the
chrome plating and chromic acid anodizing ATCM in 1988, an ATCM prohibiting
the use of hexavalent chromium in cooling towers in 1989, and an ATCM
prohibiting the use of hexavalent chromium in motor vehicle coatings in 2001.
None of these ATCMs address hexavalent chromium emissions from thermal
spraying. The chrome plating ATCM is currently being updated, and is
scheduled for Board consideration in 2005.

There are currently no federal or local air district rules that specifically regulate
thermal spraying operations. Some districts have permitted these operations and
through the permits have required controls. Other districts have not required
such permits. Therefore, no uniform method of regulating thermal spraying
operations currently exists statewide.

3. What actions did staff take to consult with interested parties?

As part of our outreach program, staff made extensive contacts with air districts,
industry and facility representatives as well as other affected parties through
public workshops, meetings, telephone calls, and mail-outs. Major outreach
activities included:

Forming an ARB/District Working Group and conducting three conference
calls with group members;

Forming an ARB/Industry Working Group and conducting four conference
calls with group members;

Creating an ARB Thermal Spraying website and maintaining a List-Server to
automatically update interested parties about proposed ATCM developments;
Providing copies of draft surveys to working group members to obtain their
input and recommendations;

Conducting a survey by mail and e-mail for 42 thermal spraying material
manufacturers in the United States and Canada;

Conducting a survey by phone, FAX, and e-mail for facilities in California
identified as potentially conducting thermal spraying operations;

Preparing and making available for review, on ARB’s website, the survey
reports for the manufacturers survey and the facility survey;

ES-2
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Making a presentation at the International Thermal Spray Association’s
regional meeting on April 2, 2004, in San Diego;

Mailing workshop notices and posting workshop materials on ARB’s website;
Conducting three public workshops which allowed for participation by phone;
Conducting site visits to three thermal spraying operations to better
understand the thermal spraying processes and facility layouts; and
Preparing fact sheets regarding the development of the proposed ATCM and
making them available to industry associations, potentially affected facilities,
and the public.

4. How does this proposed ATCM relate to ARB’s goals on community health
and environmental justice?

The ARB is committed to evaluating community impacts of proposed regulations,
including environmental justice concerns. Itis ARB’s goal to reduce or eliminate
any disproportionate impacts of air pollution on low-income areas and ethnically
diverse populations so that all individuals in California can live, work, and play in a
healthful environment. The proposed ACTM will reduce exposure to hexavalent
chromium and nickel in California communities with affected facilities, including
those with low-income and ethnically diverse populations.

To address environmental justice and general concerns about the public’s
exposure to hexavalent chromium emissions, the proposed ATCM establishes
criteria for the operation of new thermal spraying facilities that use materials
containing chromium or nickel. New facilities would be required to install High
Efficiency Particulate Abatement (HEPA) filters (or equivalent), and could not
operate in, or within 500 feet of, the boundary of a residential or mixed use zone.
In addition, new facilities would be required to undergo a site-specific analysis to
ensure adequate protection of public health. We believe these criteria are
necessary for new thermal spraying facilities because hexavalent chromium is a
potent carcinogen, and short-term exposure to nickel causes acute health impacts.

[lI. EMISSIONS AND POTENTIAL HEALTH IMPACTS

1. How much hexavalent chromium and nickel is emitted from thermal
spraying facilities?

Thirty-seven of the 51 thermal spraying facilities in California use materials that
contain chromium or nickel. We used ARB survey data to estimate the range of
statewide emissions of hexavalent chromium and nickel from these thermal
spraying facilities. The actual emissions estimate (the lower end of the range) is
based on actual material usage reported by individual thermal spraying facilities.
The maximum potential emissions estimate is based on the results of our 2003
manufacturer survey, which reflects total material sales during 2002. According
to our 2003 manufacturer survey, 90 tons of thermal spraying materials
containing chromium or nickel were sold or distributed in California during 2002.
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Actual emissions of hexavalent chromium are estimated to be 9.4 pounds (based
on 2003 facility data) and the maximum potential emissions are estimated to be
66 pounds (based on 2002 material sales data.) Actual emissions of nickel are
estimated to be 105 pounds (based on 2003 facility data) and the maximum
potential emissions are estimated to be 740 pounds (based on 2002 material
sales data). The difference between the estimates of actual emissions and
maximum potential emissions may be due to the following factors: 1) materials
sold in one year may be used over multiple years; 2) some materials sold to
California distributors may be redistributed out of State; and 3) some businesses
that conduct thermal spraying may not have been captured by the ARB facility
survey. Consequently, actual and maximum potential emissions represent the
range of estimated emissions from thermal spraying. Table ES-1 provides a
summary, by air district, of the estimated actual emissions of hexavalent
chromium and nickel from thermal spraying facilities in 2003. These data were
used to estimate the potential cancer risk for each thermal spraying facility in

California.

Table ES-1: Estimated Actual Emissions of Hexavalent Chromium and Nickel*

District No. of Hexavalent Nickel
Affected Chromium Emissions
Facilities Emissions (Ibs/yr) (Ibs/yr)
Bay Area AQMD 6 15 22.2
Feather River AQMD 1 0.04 0.3
South Coast AQMD 18 7.6 70.1
San Diego County APCD 7 0.3 6.4
San Joaquin Valley APCD 3 0 6.0
Ventura County APCD 2 0 0.01
Total 37 9.4 105

*Based on 2003 emissions data reported by facilities in the 2004 ARB Thermal Spraying Facility Survey.

2. What are the potential health impacts from exposure to hexavalent
chromium and nickel emissions from thermal spraying facilities?

Exposure to hexavalent chromium and nickel may result in increased cancer
risks and health risks from other non-cancer impacts, such as respiratory
irritation, nasal and skin ulcerations, allergic sensitization, asthma complications,
and birth defects. To assess potential health impacts, we evaluated health risks
for the thermal spraying facilities identified in our facility survey. First, we
conducted air dispersion modeling using data from four actual thermal spraying
facilities that represented a range of operating conditions. We then used the
results of that modeling and facility-specific actual emissions data to estimate
health risks for thermal spraying businesses throughout the State.
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The methods used in this risk assessment are consistent with the Tier 1 analysis
presented in the Office of Environmental Health Hazard Assessment (OEHHA)
Air Toxics “Hot Spots” Program Risk Assessment Guidelines, the Air Toxics Hot
Spots Program Guidance Manual for Preparation of Health Risk Assessments.
The air dispersion models that were used have been approved by the

U.S. Environmental Protection Agency, and are recommended by ARB for use in
risk assessments.

Estimated potential cancer risks from hexavalent chromium and nickel exposure
ranged from less than one per million up to approximately 300 per million for
most facilities, with one facility having a potential cancer risk of 2,800 per million.
For more than half of the 51 thermal spraying facilities in California, our analysis
indicated potential cancer risks of less than one per million for near-source
receptors where the maximum concentrations are expected to occur.

We are working with the South Coast Air Quality Management District
(SCAQMD) to address the impacts from the facility with a potential cancer risk of
2,800 per million as soon as possible, and in advance to adoption and
implementation of the proposed ATCM. The SCAQMD has notified this facility
that it is subject to the AB 2588 program requirements, and must perform a
health risk assessment. The facility will be conducting a source test to quantify
their emissions for use in the health risk assessment.

We also evaluated non-cancer health impacts, including acute impacts from
short-term exposure to nickel and chronic impacts from long-term exposure to
hexavalent chromium and nickel. The primary non-cancer health impacts from
thermal spraying are potential acute impacts from short-term exposure to nickel
emissions. The potential for acute or chronic non-cancer health impacts is
expressed in terms of a hazard quotient for a single TAC or a hazard index for
multiple TACs. Typically, a hazard quotient or hazard index greater than one is
considered unacceptable. Our analysis indicated that nickel emissions from
thermal spraying facilities could result in an acute hazard quotient greater than
one. Our evaluation of acute health impacts only included nickel, because
hexavalent chromium does not have an established acute reference exposure
level.

Our analysis also indicated that long-term exposure to hexavalent chromium and
nickel emissions from a small number of high use thermal spraying facilities
could result in a chronic hazard index greater than one. All but a few facilities are
expected to have chronic hazard indices less than one. The highest estimated
chronic hazard index for a specific facility was approximately two.
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V. SUMMARY OF THE PROPOSED AIRBORNE TOXIC CONTROL MEASURE
1. Who must comply with the proposed ATCM?

The proposed ATCM applies only to thermal spraying facilities in California that
use materials containing chromium, chromium compounds, nickel, or nickel
compounds. The proposed ATCM does not apply to portable thermal spraying
operations that are used for 30 or less consecutive days for field applications at
offsite locations.

2. What does the proposed ATCM require?

The proposed ATCM establishes emission standards that reflect the use of best
available control technology (BACT). The proposed ATCM applies only to
thermal spraying facilities in California that use materials containing chromium,
chromium compounds, nickel, or nickel compounds. The proposed ATCM does
not regulate the sale or composition of thermal spraying materials.

The proposed ATCM specifies control efficiency requirements for point sources
and volume sources. The requirements increase in stringency with increasing
emissions. Emissions must be determined by the calculation methods specified
in the proposed ATCM or by using source test data that has been approved by
the local air district. The proposed ATCM specifies the test methods to be used
when conducting an emissions source test.

The proposed ATCM establishes requirements for new and modified thermal
spraying operations that are more stringent than the requirements for existing
operations. January 1, 2005, is the cutoff date in the proposed ATCM for
distinguishing between existing operations, and new and modified operations.
For example, a facility is considered “new” if it begins initial operations on or after
January 1, 2005. A facility is considered “modified” if it undergoes a physical
modification on or after January 1, 2005, that requires an application for an
authority to construct and/or a permit to operate. We are proposing this cutoff
date for two reasons. First, we want to minimize the potential for existing
facilities to modify their operations prior to the ATCM'’s effective date in order to
avoid the more stringent requirements for modified operations. Secondly, we
want to minimize the potential that companies considering construction of a new
thermal spraying facility will begin initial operations before the ATCM's effective
date in order to avoid the more stringent requirements that apply to new
operations. The January 1, 2005, cutoff date will also provide such companies
adequate notice of the ATCM requirements before they undertake the expense of
construction.

The air districts must implement and enforce the proposed ATCM or adopt an

equally effective measure. The earliest the air districts could enforce the
proposed ATCM for new facilities would be when the Office of Administrative Law
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approves it. The effective date for existing facilities to comply with the proposed
ATCM is January 1, 2006.

a. What are the requirements for existing facilities?

Existing facilities are defined as those in existence before January 1, 2005.
These facilities must use air pollution control devices that meet control
efficiencies ranging from 90 percent to 99.97 percent. The control efficiency
requirements increase in stringency with increasing emissions. The proposed
ATCM also establishes maximum hourly emission limits for nickel. The
maximum hourly nickel limit is 0.1 Ib for point sources (sources with a stack),
and 0.01 Ib for volume sources (sources without a stack). The control
efficiency requirements are designed to ensure that the maximum potential
cancer risk is less than ten in a million. The maximum hourly nickel limits are
designed to ensure that the acute hazard quotient from nickel emissions does
not exceed one. These facilities must also use an enclosure and ventilation
system that complies with designated operating standards. In addition,
recordkeeping and regular monitoring are required to ensure the proper
operation of the ventilation system and control device. All existing facilities
that use materials containing chromium or nickel must submit an initial
emission inventory and obtain a permit from their local air district.

A remotely located existing facility that uses products that contain chromium,
chromium compounds, nickel or nickel compounds, may be able to comply
with the proposed ATCM without installing additional controls if it meets all of
the following criteria:

facility emits less than 0.5b/yr of hexavalent chromium;

facility is located at least 1,640 feet (500 meters) from a sensitive receptor;
facility is equipped with an air pollution control device that achieves at
least 90 percent control efficiency;

facility submits an emissions inventory to the air district each year; and
facility undergoes a site-specific analysis by the air district that
demonstrates adequate protection of public health.

These criteria are designed to ensure that the potential cancer risk to the
nearest sensitive receptor is less than ten in a million. A facility that meets
the above listed criteria would undergo an annual review by the air district to
ensure that the criteria continue to be met.

b. What are the requirements for modified facilities?

Modified facilities are thermal spraying operations that undergo a modification
on or after January 1, 2005. Maodifications can include production increases
that result in increased emissions or equipment changes that require a permit
modification. Modified facilities will be required to use an air pollution control
device that achieves 99.97 percent control efficiency down to 0.3 microns
(e.g., a HEPA filter). Modified facilities must comply with this requirement
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upon initial startup. If a facility already has a HEPA filter that achieves this
control level, no additional upgrades are required after a modification.

c. What are the requirements for new facilities?

New facilities are thermal spraying operations that have an initial startup on or
after January 1, 2005. This does not include the addition of a new permit unit
at a facility that existed before January 1, 2005. New facilities must use an air
pollution control device that achieves 99.97 percent control efficiency down to
0.3 microns (e.g., a HEPA filter). New facilities must also comply with a
maximum hourly nickel limit of 0.1 Ib. In addition, a new facility cannot
operate unless it is located outside of a residential or mixed use zone and is
located at least 500 feet from the border of a residential or mixed use zone.

All new facilities would also be subject to a site-specific analysis by the local
air district to ensure adequate protection of public health. This type of
analysis is already being done in many air districts as part of their permitting
process for sources of TACs. These requirements are designed to address
overall health impact and environmental justice concerns. New facilities must
comply with the proposed ATCM upon initial startup.

d. What exemptions are allowed?

If an existing facility has very low emission levels (e.g., less than 0.001 Ib/yr of
hexavalent chromium and less than 0.3 Ib/yr nickel), it may qualify for an
exemption from installing additional controls. These facilities would be
required to obtain a permit and report emissions annually to the air district.

3. What is the basis for the proposed ATCM?

The proposed ATCM is based on our evaluation of BACT for reducing hexavalent
chromium and nickel emissions from thermal spraying operations, in
consideration of health risk and cost. In evaluating BACT, we analyzed
information from ARB’s 2003 thermal spraying material manufacturer survey and
ARB’s 2004 thermal spraying facility survey. Based on this information and
discussions with air districts, industry and control equipment manufacturers, we
determined that suitable control devices are readily available and widely used.
Further, the application of BACT, as proposed by staff, will result in potential
cancer risk levels being reduced to less than three in a million for the nearest
sensitive receptor. The non-cancer health impacts will be reduced to acceptable
levels because both the acute hazard quotient for nickel and the chronic hazard
index for hexavalent chromium and nickel will not exceed one.
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4. Are the proposed standards technologically feasible?

Yes. The proposed ATCM standards are technologically feasible based on
information from the ARB’s 2004 thermal spraying facility survey, discussions
with thermal spraying equipment providers, and manufacturers of air pollution
control devices.

Most thermal spraying facilities already use control devices to minimize
particulate emissions. In addition, many facilities have already installed HEPA
filters, which are the most effective control devices available.

5. What alternatives to the proposed ATCM did staff consider?

California Government Code section 11346.2 requires the ARB to consider and
evaluate reasonable alternatives to the proposed ATCM. We considered two
alternatives to the proposed ATCM. The alternatives were evaluated in terms of
applicability, effectiveness, enforceability, and cost/resource requirements. No
action was the first alternative considered. The no action alternative was not
acceptable because it would not address the public health risk posed by
hexavalent chromium and nickel emissions from thermal spraying facilities.

The second alternative was to require that all thermal spraying facilities install
HEPA filters if they use materials containing chromium or nickel. We determined
that this alternative would be excessively burdensome and costly for facilities that
have a minimal benefit for public health due to their low emissions. However,

this alternative would be slightly more effective than the proposed ATCM in
reducing emissions of and exposure to hexavalent chromium and nickel. Health
and Safety Code (HSC) section 39666 requires consideration of cost and risk.
Because of the very low risk reduction and high cost, this alternative was not
selected.

6. What does the law require ARB to do to protect public health?

HSC section 39666 requires the ARB to adopt ATCMSs to reduce emissions of
TACs. When adopting ATCMs for TACs without a Board-specified threshold
exposure level, HSC section 39666 requires the ATCM to reduce emissions to
the lowest level achievable through the application of BACT or a more effective
control method. The proposed ATCM is consistent with this requirement. To
determine BACT, we evaluated the proposed control measure and alternatives to
the proposed control measure. The proposed ATCM requires control technology
that is technologically feasible and will provide the greatest reduction in exposure
and risk at the lowest cost of any of the alternatives identified.
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V. POTENTIAL IMPACTS OF THE PROPOSED AIRBORNE TOXIC CONTROL
MEASURE: HEALTH, ECONOMIC AND ENVIRONMENTAL

1. What businesses and public agencies will be affected by the proposed
ATCM?

The proposed ATCM is expected to impact 37 thermal spraying facilities, including
34 businesses, two federal government facilities, and one local government
facility. Twenty-six of the 34 businesses have fewer than 100 employees and
could be considered small businesses. Only three of the 37 impacted facilities are
dedicated thermal spraying operations whose primary business is providing
thermal spraying services. Twenty of the 37 facilities are job shops that provide
machining and coating services to various industries. Ten are manufacturers
whose products include aerospace components, gas turbines, printing equipment,
electronics, and automotive parts. Four facilities conduct onsite maintenance and
repair for their own military equipment, aircraft, and water treatment systems.

Twenty-four of the 37 affected facilities already have HEPA filters or other control
devices that are expected to qualify as BACT under the proposed ATCM. For
these 24 facilities, the requirements of the proposed ATCM will include:
developing an emissions inventory; obtaining or modifying permits; improving
ventilation system monitoring; and maintaining additional records.

Six of the remaining 13 facilities would be required to install control devices under
the proposed ATCM. However, four of these facilities may choose to eliminate or
reduce their thermal spraying operations rather than install additional controls.
These 13 facilities would also be required to comply with requirements for
emissions inventories, permitting, monitoring, and recordkeeping. Although we
expect one public agency to be affected, it will only experience minor impacts
from recordkeeping and monitoring since it is already permitted and equipped with
a HEPA filter.

2. How would the proposed ATCM reduce risk to public health?

The proposed ATCM requires the use of air pollution control devices at thermal
spraying facilities that will reduce hexavalent chromium emissions by nearly 80
percent overall (7 to 50 Ibs/year), and reduce nickel emissions by 51 percent
overall (54 to 377 Ibs/year). Emissions from currently uncontrolled facilities
would be reduced by over 99 percent. The facility with the greatest emissions
would be required to install a HEPA system achieving over 99.9 percent control
efficiency. As a result, the potential cancer risk to the nearest sensitive receptor
from these facilities would be reduced from current levels to less than three
potential cancer cases per million. In addition, neither the acute hazard quotient
from exposure to nickel nor the chronic hazard index from exposure to
hexavalent chromium and nickel would exceed one.
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Another benefit of the proposed ATCM would be reduced worker exposure. The
proposed ATCM would require the use of enclosures and ventilation systems that
will pull contaminated air away from the worker and transport it to a control
device. As a result, worker exposure to hexavalent chromium and nickel
emissions from thermal spraying would be greatly reduced.

3. What is the total cost of the proposed ATCM?

ARB staff estimates the total cost of the proposed ATCM to affected businesses
to range from $672,000 to $1,195,000 in initial capital and permitting costs, and
$55,000 to $94,000 in annual recurring costs. The total annualized cost of the
proposed ATCM ranges from $150,000 to $257,000. The annual cost for
facilities that would not be required to install additional controls ranges from $600
to $850 per facility. The annual cost for facilities that would be required to install
additional controls ranges from about $5,000 to $55,000 per facility. The
annualized costs are based on the conservative assumption that air pollution
control devices will have a 10 year useful life and blowers will have a five year
useful life. If the equipment has a longer useful life, the annual costs will
decrease.

These cost estimates are based on discussions with thermal spraying facilities,
local air districts, filter manufacturers, and hazardous waste disposal companies.

4. What are the expected economic impacts of the proposed ATCM on
businesses?

Most of the affected businesses will be able to absorb the costs of the proposed
ATCM with no significant adverse impacts on their profitability. This finding is
based on the staff's analysis of the estimated change in “return on owner’s
equity” (ROE). Generally, a decline of more than ten percent in ROE suggests a
significant adverse impact on profitability. For 31 of the 37 affected businesses,
the decline in ROE is 0.1 to 4.6 percent. For the six businesses that may need
additional controls, the expected decline in ROE is 16 to 68 percent. One facility
could have a higher decline in ROE, depending on the number of control systems
they choose to install. However, the higher decline in ROE would result from a
business decision to add more control systems than necessary to comply with
the ATCM (see Chapter VII for additional discussion). Four of these six
businesses may choose to eliminate or reduce their thermal spraying operations
rather than installing control devices. However, such a decision would have only
a small impact on these entities because thermal spraying provides less than five
percent of their gross annual revenue and their employees spend less t